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57 ABSTRACT 
The disclosure relates to a combination of a tool holder 
having a socket member with a cylindrical axial bore, 
and a tool shaft releasably received therein. A driving 
element is displaceably mounted in the socket member 
so as to be movable between an extended position in 
which part of the driving member extends into the axial 
bore, and a retracted position in which the driving 
member is retracted from the bore, and the driving 
element is biased towards its extended position by 
spring means. The tool shaft received in the tool holder 
has a transversely extending recess receiving the driv 
ing element in its extended position, whereby the tool 
shaft is locked in the tool holder. Adjacent to the free 
end of the tool shaft the said recess defines an abutment 
surface cooperating with an inner surface part of the 
driving element in its extended position so as to prevent 
axial withdrawal of the tool shaft from the axial bore of 
the socket member. 

11 Claims, 10 Drawing Figures 
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1. 

COMBINATION OF ATOOL HOLDER ANDA 
Tool SHAFT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a combination of a 

tool holder defining a substantially cylindrical bore, and 
a tool shaft releasably received in said bore. 
The invention also relates to a tool holder and a tool 10 

shaft for use in such combination. 
2. Description of Prior Art 

- U.S. Pat. No. 1,844,446 and German Utility Model 
Specification No. 7,439,278 disclose a tool holder hav 
ing a socket member with a cylindrical, axial bore 15 
adapted to receive a tool shaft therein. A driving ele 
ment is mounted displaceably in the socket member so 
as to be movable between an extended position in which 
part of the driving member extends into the cylindrical 
bore, and a retracted position in which the driving 20 
member is retracted from the cylindrical bore, and the 
driving element is biased towards its extended position 
by spring means. When the tool shaft is inserted into the 
cylindrical bore of the socket member the driving ele 
ment is pushed to its retracted position, and when the 25 
tool shaft has been fully inserted into the cylindrical 
bore the spring biased driving element may move to its 
extended position in which it is partly received in a 
recess formed in one side of the tool shaft, whereby the 
driving element prevents the tool shaft from being 30 
moved axially out from the cylindrical bore of the 
socket, member and renders it possible to transmit rota 
tional forces from the tool holder to the tool shaft re 
ceived therein. The said known tool holders and the 
corresponding tool shafts are adapted so that rotational 35 
movement of the tool shaft in the direction opposite to 
the normal rotational direction of the associated tool 
causes the driving element of the tool holder to be 
moved out of engagement with the recess in the tool 
shaft due to camming action, whereby the tool shaft is 40 
released and may be removed from the tool holder. 
When in use a tool mounted in a tool holder of the 

above described known, type may be subjected to an 
axial force directed away from the holder, and it may 
happen that at the same moment the tool and conse- 45 
quently also the tool shaft are subjected to a torque 
which is very small or may even be directed opposite to 
the normal rotational direction of the tool. Under such 
circumstances it may happen that the tool shaft is inad 
vertently released from the tool holder. Even though 50 
the risk of such inadvertent release is present in connec 
tion with almost any type of rotational tools it is espe 
cially pronounced in connection with rotating tools of 
the percussive type, such as hammer drills. 

sUMMARY OF THE INVENTION 
The present invention provides a combination of a 

tool holder defining a substantially cylindrical bore, and 
a tool shaft having a free end portion releasably re 
ceived in said bore, said tool shaft defining therein at 60 
least one recess spaced from the free end of the shaft 
and being formed with an abutment surface at the end of 
the recess adjacent to the free end of the shaft, said tool 
holder comprising at least one displaceably mounted . 
driving element extending into driving engagement 65 
with said recess and having a surface part for cooperat 
ing with said abutment surface for preventing said tool 
shaft from being moved axially out from the bore of said 
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tool holder, said abutment surface of the recess and said 
surface part of the driving element being shaped so as to 
tend to rotate the tool shaft in the normal rotational 
direction of an associated tool when said abutment sur 
face and said surface part are pressed together by axially 
directed forces. 
The present invention eliminates the abovementioned 

risk of inadvertent release of the tool shaft from the tool 
holder because axial forces tending to separate the tool 
shaft from the tool holder are at least partly converted 
into a torque tending to drive the tool shaft in its normal 
rotational direction so that release of the tool shaft im 
plying rotation of the shaft in the opposite direction 
becomes unlikely or even impossible. 
The abutment surface of the tool shaft and the coop 

erating surface part of the driving element may by any 
suitable type of cooperating cam surfaces. As an exam 
ple, the abutment surface as well as the said surface part 
of the driving element may be substantially flat surface 
parts extending in the same direction and obliquely in 
relation to the longitudinal axis of the tool shaft. Alter 
natively, the abutment surface as well as the surface part 
of the driving element may be curved, or one of the 
cooperating surface parts may be convexly curved and 
the other flat. 
The invention also relates to a tool holder for use in 

the above combination and comprising a socket member 
defining a substantially cylindrical bore, and a driving 
element mounted in said socket member so as to be 
displaceable transversely to the longitudinal axis of said 
bore between an extended position in which part of said 
driving element extends into said bore, and a retracted 
position in which said element is retracted from said 
bore, said part of the driving element being extendable 
into said cylindrical bore comprising a cam surface 
shaped so as to tend to rotate a tool shaft inserted in said 
bore in the normal rotational direction of an associated 
tool when said abutment surface of said tool shaft recess 
is pressed against said cam surface by axially directed 
forces. 

Furthermore, the present invention relates to a tool 
shaft for use in the above combination and having a free 
end, at least one recess being defined spaced from said 
free end and forming adjacent to said free end an abut 
ment surface extending transversely to the longitudinal 
axis of the tool shaft, said abutment surface comprising 
a cam surface being shaped so as to tend to rotate the 
tool shaft in the normal rotational direction of an associ 
ated tool when said cam surface is pressed against said 
driving element of the tool holder by axially directed 
forces. 
The said cam surface may for example be a convexly 

curved surface part or a screw-shaped surface part. 
However, according to the invention the said cam sur 
face is preferably a substantially flat surface part extend 
ing obliquely in relation to the longitudinal axis of the 
tool shaft. The recess may then be formed in the tool 
shaft by a simple cutting operation by using a rotating 
or reciprocating cutting tool. The said flat cam surface 
may define an angle exceeding 15 in relation to the 
plane normal to the longitudinal axis of said cylindrical 
bore, and the said angle is preferably approximately 20'. 
The risk of inadvertent release of the tool shaft from 

the tool holder may be further decreased by forming the 
bottom surface part of the recess so as to comprise a 
slightly curved helical or screw-shaped surface which 
may cooperate with the driving element of the tool 
holder so as to restrain axial movement of the tool shaft 
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and so as to partly convert such axial movement into a 
torque tending to rotate the tool shaft in the normal 
rotational direction of the associated tool. The pitch of 
the helical or screw-shaped surface is preferably rather 
large, for example 20-40 cm per turn. 
The tool shaft according to the invention is especially 

intended for use in connection with tools of the type 
which is only rotated in one and the same direction 
during use. Examples of such tools are drills, screw 
drivers, grinding wheels, milling tools, etc., whether 
such tools are adapted for use in connection with ma 
chine tools, motor driven hand tools, such as portable 
electrical drilling machines, or manually operated tools. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be further explained with 
reference to the drawings, wherein 
FIG. 1 is a side view and partially sectional view of 

an embodiment of the tool holder according to the 
invention with a tool shaft according to the invention 
mounted therein, 
FIGS. 2, 3, and 4 are sectional views along the line A 

- A in FIG. 1 showing the tool shaft in three different 
angular positions in relation to the tool holder, 
FIGS. 5a and 5b are side views in different directions 

at right angles of an embodiment of the tool shaft ac 
cording to the invention shown in a smaller scale, 
FIG. 6 is a side view and partially sectional view of a 

second embodiment of the tool holder, 
FIGS. 7 and 8 are views corresponding to that of 

FIG. 1, but showing modifications of the driving ele 
ment of the tool holder and the recess of the tool shaft, 
and 

FIG. 9 is a side view and partially sectional view of a 
further embodiment of the tool holder in which a tool 
shaft supporting a milling tool is mounted. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIGS. 1-5 of the drawings show a tool holder or a 
drill holder generally designated by 10 and adapted to 
receive a shaft 12 of a tool or drill 11. The bore holder 
comprises a socket 13 defining a cylindrical bore in 
which the drill shaft 12 may be received. The socket 13 
is surrounded by a resilient ring 14 arranged in an exte 
rior annular recess defined in the socket (FIG. 1) and 
which may, for example, be made from rubber or a 
suitably resilient plastic material. A driving element 15 
is arranged in a throughgoing transverse passage in the 
socket 13 so that it is displaceable in a plane spaced from 
and parallel to a plane 16 containing the axis of the tool 
holder. The resilient ring 14 engaging the outer end of 
the driving element 15 exerts an elastic inward pressure 
on the driving element whereby it is pushed towards its 
inner position (FIG. 2) in which the inner endsurface of 
the driving element 15 abuts a radially extending stop 
surface 17 formed in the socket 13. At its upper end the 
tool holdershown in FIG. 1 is provided with a threaded 
bore 18 by means of which the tool holder may be 
screwed on a motor-driven part 19 which may for ex 
ample form part of a machine tool or a portable electri 
cal drilling machine. 
The tool shaft or drill shaft 12 may be provided with 

a recess 20, and in the embodiments shown on the draw 
ings this recess has the form of a substantially plane 
milling off at one side of the tool shaft. However, as 
explained above the bottom surface of the recess prefer 
ably forms part of a helical or screw-shaped surface 
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4 
having a large pitch as indicated in FIG.5b. The recess 
20 is defined by upper and lower obliquely extending 
surfaces 21 and 22, respectively, of which the upper 
surface 21 is of special importance. The angle defined 
between this upper surface 21 and a plane normal to the 
longitudinal axis of the tool shaft advantageously ex 
ceeds 15' and is preferably approximately 20, and as 
indicated in FIG. 1 the upper edge surface 23 of the 
driving element 15 may have a corresponding inclina 
tion. 
The substantially plane bottom surface of the recess 

20 may be considered divided into a torque transmitting 
surface part or driving surface part 24 and a cam surface 
part 25, vide FIG. 1. When the shaft 12 of the drill 11 is 
mounted in the tool holder 10 and the driving element 
15 is in its inner end position as shown in FIG. 2 rotation 
of the tool holder in the direction indicated by an arrow 
in FIG. 2 causes the driving element 15 to engage with 
the torque transmitting surface part or driving surface 
part 24, whereby the rotational movement of the tool 
holder 10 is transmitted to the drill 11. 
When the tool or drill 11 is to be removed from the 

holder 10 the socket 13 may be kept stationary while the 
drill shaft 12 is manually rotated in the direction indi 
cated by an arrow in FIG. 3. The cam surface part 25 of 
the recess 20 then comes into engagement with the end 
surface of the driving element 15 as shown in FIG. 3 
and the driving element will be moved outwardly 
against the bias exerted by the elastic ring 14. When the 
shaft 12 has been rotated to such an angular position 
that the driving element 15 is no longer engaging the 
recess 20 (FIG. 4), the drill shaft may right away be 
pulled axially out from the socket 13. 

In cases where a rotational as well as a percussive 
movement are imparted to the tool 11 during use, these 
percussive movements may tend to expel the tool shaft 
12 from the socket 13. However, thereby the obliquely 
extending surface 21 of the recess 20 is brought into 
engagement with the upper, obliquely extending edge 
surface 23 of the driving element, and these oblique 
surfaces will cooperate so as to convert the axial move 
ment of the drill shaft in relation to the socket into a 
relative rotational movement tending to bring the driv 
ing element 15 into engagement with the torque trans 
mitting surface part 24, whereby inadvertent release of 
the drill shaft 12 is counteracted. 

FIG. 6 shows a modified embodiment of the tool 
holder according to the invention corresponding sub 
stantially to that shown in FIGS. 1-4 with the exception 
that a conical skirt or shield 26 is formed at the upper 
edge of the ring 14 and integrally therewith. This skirt 
may for example serve to prevent borings or bore meal 
from penetrating into the bearings of the drilling ma 
chine in connection with which the tool holder is used. 
Alternatively, the resilient ring 14 may be provided 
with any other type and shape of shield which is prefer 
ably formed integrally with the ring. As an example, 
such shields may be adapted to prevent that a flow of 
cooling air from the driving motor whirls up the bore 
meal in a disadvantageous manner. 

FIG. 7 shows an embodiment similar to that shown in 
FIGS. 1-6 with the exception that the upper cam sur 
face or edge surface 21 in the recess 20 of the drilling 
shaft 12 has a convexly curved shape while the lower 
edge surface 22 of the recess has a corresponding con 
cavely curved shape. If the drill 11 is displaced axially 
outwardly in relation to the socket 13 the upper edge 
surface 23 of the driving element 15 will cooperate with 
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the convex edge surface 21 in such a manner that the 
drill 11 is actuated for rotation in its normal rotational 
direction. . . . 

In the embodiments shown in FIGS. 1-7 the driving 
element 15 is displaceable in an outwardly and up 
wardly inclining direction. This inclined direction of 
displacement facilitates insertion of the drill shaft 12 
into the socket 13 because the drill shaft may push the 
driving element out from the axial bore of the socket 13 
against the bias of the elastic ring 14 when the free end 
of the shaft abuts the driving element 15. When the drill 
shaft 12 has been pushed so far into the socket 13 that 
the recess 20 registers with the driving element 15 this 
element is automatically moved back to its inner posi 
tion and into engagement with the recess 20. 

In the embodiment shown in FIG.8 the driving ele 
ment 15 is mounted so as to be displaceable in a purely 
radial direction, and the upper edge surface 23 of the 
driving element has a convexly curved shape for coop 
erating with the upper edge surface 21 of the recess 20. 
In the embodiment shown in FIG. 8 the driving element 
15 is provided with a lower inclined edge surface 27 in 
order to facilitate insertion of the drill shaft 12 into the 
socket 13. When the drill shaft 12 is pushed into the 
socket the free end of the drill shaft cooperates with the 
inclined edge surface 27 so as to displace the driving 
element 15 radially outwardly, against the bias of the 
ring 14. 

In the embodiment shown in FIG. 9 a milling tool 28 
is mounted on the tool shaft 12. In the embodiments 
described above the axial extension of the driving ele 
ment 15 is smaller than the axial extension of the recess 
20 so that the tool 11 may perform a limited axial move 
ment in relation to the tool holder 10. In the embodi 
ment shown in FIG. 9, however, the axial extension of 
the driving element 15 is substantially the same as that 
of the recess 20. In this case the axially inner end of the 
driving element 15 may advantageously be provided 
with a layer of elastic or resilient material 29 such as 
rubber or plastic, defining the oblique edge surface 23. 
The resiliency of the layer 29 permits use of less tight 
tolerances in the manufacture of the driving element 15 
and the recess 20. 
While the invention has mainly been described only 

in connection with a holder for a drill and a milling tool 
it should be understood that the invention also com 
prises other types of tool holders and tool shafts as 
mentioned above. It should also be noted that the tool 
holder may be provided with two or more driving ele 
ments, if desired, and the corresponding tool shaft 
should then be provided with a corresponding number 
of recesses. In the embodiments shown on the drawings, 
the tool shaft is formed integrally with the associated 
tool. However, the tool shaft may alternatively have the 
form of a separate part, a connecting part or an adaptor 
which may be connected to the tool in any suitable 
manner, for example by means of cooperating conical 
surfaces which permits use of different tools in connec 
tion with one and the same tool shaft. 

I claim: 
1. A combination of a rotary tool holder having a 

substantially cylindrical bore and being adapted for 
rotation in at least one direction, and a tool shaft releas 
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ably received in said bore and having a recess therein, 
said tool holder comprising at least one driving element 
transversely and slidably mounted in said tool holder, 
said driving element being movable into and out of 
driving engagement with said recess, said recess having 
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first cam surface means and said driving element having 
second cam surface means, said first and second means 
cooperating so as to move said driving element out of 
engagement with said recess when the tool shaft is ro 
tated relative to the tool holder in a first direction, and 
said recess having third cam surface means and said 
driving element having fourth cam surface means, said 
third and fourth means extending transversely to the 
axis of the tool, shaft for actuating said tool shaft for 
rotation relative to said holder in a second direction 
opposite to said first direction when said third and 
fourth means are pressed together by axially directed 
forces. . 

2. For use with a tool shaft having a free end portion 
and a recess spaced from the free end, said recess having 
second cam surface means extending transversely to the 
axis of said tool shaft, said second cam surface means 
being at the end of the recess adjacent to the free end of 
said shaft, and said recess defining first cam surface 
means, a rotary tool holder comprising a socket member 
being adapted for rotation in at least one direction and 
having a substantially cylindrical bore, and a driving 
element mounted in said socket member so as to be 
displaceable transversely to the longitudinal axis of said 
bore between an extended position in which part of said 
driving element extends into said bore, and a retracted 
position in which said element is retracted from said 
bore, said part of the driving element being extendable 
into said cylindrical bore defining third cam surface 
means and fourth cam surface means, said first cam 
surface means and said third cam surface means cooper 
ating for actuating said tool shaft for rotation relative to 
said holder in a second direction opposite to said first 
direction when said second cam surface means of said 
tool shaft recess is pressed against said fourth cam sur 
face means of said driving element by axially directed 
forces. 

3. A tool holder according to claim 2, wherein said 
fourth cam surface means of said driving element com 
prises a substantially flat surface part extending 
obliquely to the longitudinal axis of said cylindrical 
bore. 

4. A tool holder according to claim 3, wherein that 
said substantially flat surface part defines an angle ex 
ceeding 15 in relation to a plane normal to the longitu 
dinal axis of said cylindrical bore. 

5. A tool holder according to claim 4, wherein said 
angle is approximately 20. 

6. A tool holder according to claim 3, wherein said 
driving element is mounted so as to be displaceable in 
the oblique direction defined by said substantially flat 
surface part. 

7. A tool holder according to claim 2, wherein said 
fourth cam surface means of the driving element is 
defined by the outer surface of a layer of a resilient 
material. 

8. A tool holder according to claim 2, wherein said 
driving element exterids through the wall of said socket 
member, and a resilient ring surrounds said socket mem 
ber and engages the adjacent outer end of said driving 
element. 

9. A tool holder according to claim 8, wherein said 
resilient ring has a radially outwardly extending flange 
or skirt formed integrally therewith. 

10. A combination of a rotary tool holder having a 
substantially cylindrical bore and being adapted for 
rotation in at least one direction, and a tool shaft having 
a free end portion releasably received in said bore, said 
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tool shaft defining therein at least one recess spaced 
from the free end of the shaft and being formed with an 
abutment means extending transversely to the axis of 
said tool shaft, said abutment means being at the end of 
the recess adjacent to the free end of the shaft, said 
recess defining first driving surface means and first cam 
surface means, said tool holder comprising at least one 
driving element mounted in said tool holder so as to be 
displaceable transversely to the longitudinal axis of said 
bore between an extended position in which part of said 
driving element extends into said bore, and a retracted 
position in which said element is retracted from said 
bore, said drive element defining upper edge surface 
means, second driving surface means and second cam 
surface means, both of said cam surface means, both of 
said cam surface means cooperating so as to move said 
driving element out of engagement with said recess 
when the tool shaft is rotated relative to the tool holder 
in a first direction, and said upper edge surface means 
and said abutment surface means cooperating to bring 
both of said driving surface means into engagement to 
actuate said tool shaft for rotation relative to said holder 
in a second direction opposite to said first direction 
when said abutment surface means and said upper edge 
surface means are pressed together by axially directed 
forces. 

11. For use with a tool shaft having a free end por 
tion, and a recess spaced from the free end, said recess 
having abutment surface means extending transversely 
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to the axis of said tool shaft, said abutment surface 
means being at the end of the recess adjacent to the free 
end of said shaft, and said recess defining first driving 
surface means and first cam surface means, a rotary tool 
holder comprising a socket member being adapted for 
rotation in at least one direction and having a substan 
tially cylindrical bore, and a driving element mounted 
in said socket member so as to be displacable trans 
versely to the longitudinal axis of said bore between an 
extend position in which part of said driving element 
extends into said bore, and a retracted position in which 
said element is retracted from said bore, said driving 
element being movable into and out of driving engage 
ment with said recess when said tool shaft is inserted 
into said bore, said driving element defining upper edge 
surface means, second driving surface means and sec 
ond cam surface means, both of said cam surface means 
cooperating so as to move said driving element out of 
engagement with said recess when said tool shaft is 
rotated relative to said socket member in a first direc 
tion, and said upper edge surface means and said abut 
ment surface means cooperating to bring both of said 
driving surface means into engagement to actuate said 
tool shaft for rotation relative to said socket member in 
a second direction opposite to said first direction when 
said abutment surface means and said upper edge sur 
face means are pressed together by axially directed 
forces. 

. . . . . 


